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Frcm late 80's to 90's, BiCMOS has been annealing of ion implanted layer needs to be caried out playing an essential role in achieving large current at such low temperatures. The RTA process is not drivhg capability for high-speed integrated circuits. applicable to this purpose because RTA can only reduce However, with the scaling down of device dimensions the thermal budget by shortenitrg the annealing time but down to sub-quarter micron regime, the need for the still uses a temperature higher than 1000'C. The rcduction in supply voltage is limiting the use of armealing tempemture must be much lower than 660"C. BiCMOS. This is due to the non-scalability of p-n Howevcr, the junctions annealed at such low junction built-in potential (-0.7v Fig. 1 [1, 2] . We have found that a distributed-constant transmission line. Polycrystalline hace amount of impurities incorporated during the ion silicon is widely used as a gate electrode material due implantation has a profound effect on the integrity of the to its compatibility to the akeady-established silicon interface between the ion-implanted layer and the processing, However, it can not bc used in future UISI substrate after post-ion-implantation anneal, The poor because of its high resistivity of the order of 500pQcm. interface integrity is the primary reason for the large The resistivity of a gate electrode material should be as leakage curlents of low-temperature annealed junctions low as possible to minimize the signal propagation because no dopant diffusion occurs during annealing and delay. Pure aluminum has a resistivity of 2.74q92cm, the defects generated at the interface arc existing in the more than two ordexs of magnitude lower than that of depletion region of pn junction [6] . Oxygen or other polysilicon, being an ideal material for gate electrode. contaminant from ambient can be eliminated by making The application of aluminum to the gate electrode the ion implanter UHV compatible [3] . We also found material, however, requires low tempemture processing out that metallic impurity contaminations are caused by rnuch below the melting point of aluminum(660"Q the ion-beam-induccd sputtering of the chamber wall. Figure 3 shows typical reverse-current voltage characteristics of a 450"C annealed n*p-junction. Very low reverse-bias current is obtained.
Self-atigned aluminum-gate MOSFET
We have introduced the newly developed 450"C annealing technology to the fabrication of self-aligned aluminum-gate MOSFET's. The fabrication process steps are as follows: P-type (100) 
